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We, Leoxakd Miixeb,, of 8, St. Anne's 
"Road, Cliorlton-cimi-Hardy, Manchester, 
in the County of Lancaster, James 
Philip Cam:pbetx, of 120, Church Street, 
5 Barrow-in-Furness, in the County of 
Lancaster, Frederick Beeueton Holt, 
-of Greenfield Farm; Antrobus, near 
Xorthwich, in the County of Chester, all 
subjects of the Xing* of Great Britain, 

10 and METUOPOkiTAisr-VieKERS Electkical 
Company Limited, of 4, Central Build- 
ings, in the City of Westminster, a 
British company, do hereby declare the 
nature of this invention to be as 

to follows : — 

This invention relates to electrically 
operated valves and in particular to 
valves which are operated by a rotary 
electric motor and has for its object to 

20 provide an improved mechanism connect- 
ing the motor with the valve. A special 
feature of the mechanism is the means 
provided to produce a "hammer blow" 
necessary to unseat valves of this descrip- 

25 tion. 

According* to the invention the oper- 
ating motor is connected with the valve 
through a gear mechanism containing a 
mutilated gear so that at the start and 

30 finish of the opening or closing operation 
the motor will be actually disconnected 
from the operating shaft or spindle of 
the valve whereby the motor is enabled 
to start and attain a certain speed before 

35 the valve begins to open or close and also 
to continue running for a short space of 
time after the valve has reached its fully 
opened or closed position. 

In one method of carrying out the 

40 invention which will be described by way 
of example, the motor is connected to the 
valve through a gear bos attached ^ or 
situated close to- the valve and containing 
a worm on a main driving shaft which is 

45 coupled to the motor. The worm drives 
a worm wheel mounted in one half of tbe 
[Price I/-] 



gear box, which is preferably formed in 
two parts to facilitate assembly and easy 
construction. Attached to, and operated 
by, the worm wheel is a pinion which 50 
meshes with an internal spur wheel 
mounted on the rim of which is a second 
internal spur wheel having teeth only on 
one half of its circumference, the remain- 
ing* half of the circximference being 55 
increased to a diameter slightly larger 
tlian that at the bottom of the spur teeth. 
The combined spur wheel runs freely on 
a suitable spindle mounted on the other 
half of the gear box. Adapted to mesh 60 
with the teeth of the multilated spur gear 
is a pinion connected with a shaft -driv- 
ing' the valve spindle through suitable 
gearing. The driving shaft is provided 
with a collar containing a recess in which 65 
a spring stop can engage, the stop being 
operated by means of a cam plate 
attached to the combined spur wheel. 

The method of operation is as follows : 
■When' the "valve is in the closed position 70 
the pinion on the driving shaft of the 
valve is arranged to be disengaged from 
the toothed portion of the mutilated 
gear. To open tbe valve the electric 
motor is started and through the worm, 75 
worm wheel and attached pinion drives 
the combined spur wheel at a greatly 
reduced speed. The teeth of the muti- 
lated gear do not come into mesh with 
the pinion driving the valve shaft until 80 
it has moved through a certain angle 
which may be approximately ninety 
degrees, thus allowing the motor to 
accelerate to full speed and providing 
the " hammer blow " previously referred 85 
to. The pinion is then rotated through 
a suitable number of revolutions by; the 
internal gear and the valve partially 
opened. The mutilated gear then dis- 
engages from the pinion and for approxi- 90 
mately half a revolution runs idle until 
it again comes in contact with tbe pinion 
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and this cycle continues until the valve 
is opened. This arrangement allows the 
motor to accelerate to full speed before 
commencing- to open or close the valve 
5 and, after the motor is shut on\ auto- 
matically -allows for the " drift " or con- 
tinued running of the motor for a short 
time thus preventing „any damage to the 
y.&lv:e. The collar on the driving shaft 
1 0 and the co-operating spring stop are pro- 
vided to ensure that the driving pinion 
turns through an exact distance and does 
not j through inertia, overrun itself. This 



is done by arranging that the cam plate 
attached to the combined spur wheel 13 
shall withdraw the spring stop from the 
recess in the collar on the driving shaft 
before the spur wheel engages with the 
pinion and to release it when the inuti- _ 
lated gear disengages from the pinion. SO 
Dated the 15th day of June, 1922. 
- , F. W. Lb TALL, 

Chartered Patent Agent, 
2, Xorfolk Street, Strand, London, 

W.C., 20 
Agent, for the Applicants, 



- COMPLETE SPECIFICATION. 
Improvements relating to Electrically Operated Valves. 



We, Leonard Miixeii, of 8, St. Anne's 
Road, Chorlton-cum-Hardy/ Manchester, 
in the County of Lancaster, James 

30 Philip Cahpbeix, of 120, Church Street^ 
Barrow-in-Furness, in the County of 
Lancaster, Frederick Breiieton Holt, 
of Greenfield Farm, Antrobus, near 
ISTorthwich, in the County of Chester, all 

35 subjects. of the King of Great Britain, 
and Metrofolitajt-Yickeks Electrical 
Company Limited, of 4j Central Build- 
ings, in the City of Westminster, a 
British company, do hereby declare the 

40 nature of this invention and in what 
manner the same is to be performed, to 
be particularly described and ascertained 
in and by the following statement : — 
This invention relates to apparatus for 

45 transmitting movement from an electric 
motor to a valve for the purpose of con- 
trolling' the latter. 

Apparatus of this hind _ has already 
been proposed but /the design has been 

50 such that in operation the^ motor is con- 
nected with the valve during the whole 
of the travel of the latter and this may 
give rise tu difficulty if for example the 

- - valve is partly opened and it is .desired 

55 to open it further or to close it, and 
apparatus has been further proposed 
wherein provision is made whereby the 
motor is enabled to speed xip at the com- 
mencement of an operation before it is 

(30 connected with the valve and to continue 
running for a limited period after the 
valve has reached a limit "of travel. t 

In accordance with the present inven- 
tion provision is made for automatically 

65 effecting the intermittent connection and 
disconnection of the motor and the valve 
during an operation so that in addition 
to enabling* the motor to speed up at the 
commencement of an operation and to 

*?0 continue running after the valve has 
reached a limit of travel, the motor and 



valve will be -intermittently connected, 
and disconnected during the travel of the 
latter whereby a more flexible control is 
obtained and in the case where the valve 75 
is only partly opened a w hammer blow ?? 
can be imparted by which the inertia or 
seizure of the valve operating- mechanism 
can be overcome and the valve opened 
further or closed with certainty. 80 

In order that the invention may be 
more clearly understood and readily 
carried into practice reference will now 
be made to the accompanying drawings 
wherein a constructional form thereof is 85 
illustrated by way of example; Fig. 1 
being a longitudinal vertical section on 
the line I — I of Fig. 2, and Fig.^ 2 an 
end elevation viewed in the direction of 
the arrow II , Fig. 1, with one half of the $0 
gear case removed. 

In the form illustrated the apparatus 
comprises a gear case 3 formed* in two 
parts 4 and 5 +o facilitate construction 
and assembly, the. part 5 being omitted 95 
from Fig. 2 of the .drawings to .simplify 
the illustration. Journ ailed in anti-fric- 
tion bearings 6 supported by the part 4 
is a spindle T carrying a worm 8 which 
engages a worm wheel 9 fast on a shaft 100 
10 journ ailed in anti-friction bearings 11 
also supported by the part 4 of the gear 
case. Keyed to one end of the shaft 10 
is a pinion 12 engaging an internal spur 
wheel 13 secured to one side of a wheel 14 1 05 
freely mounted upon a stub shaft 15 
secured to the other part 5 of the gear 
case 3. Secured to the- other side of the 
wheel 14 is an interrupted internal spur 
wheel 10 having teeth around half of its 110 
circumference only, the other half cir- 
cumference being increased to a diameter 
slightly larger than that at the bottom of 
the spur teeth. The wheel 16 carries^ a 
cam plate IT the function of which will ] ] 5 
be hereinafter described, both wheels 13 - 
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and 16 and the cam plate IT being 
secured to the wheel 14 by bolts 18. 
Journalled in the end wall of the part 5 
of the gear case 3 is a shaft 19 carrying' 
5 a pinion 20 and a collar 21 having* a notch 
22 therein* The pinion 20 is adapted to 
engage the teeth of the interrupted spur 
wheel 16 and a trigger 23 pivoted to the 
part 5 is adapted to engage the notch 22 

10 said trigger having a tail piece 24 which 
is pressed into contact with the cam plate 
17 by a spring 25. 

The spindle 7 is coupled with an elec- 
tric motor and the shaft 19 with the valve 

^ to be controlled, the arrangement being 
such that when the valve is closed the 
pinion 20 is out of engagement with the 
interrupted gear 16. To open the valve 
the electric motor is started and through 

20 the worm 8, worm wheel 9, pinion 12 and 
gear wheel 13 drives the interrupted gear 
wheel 16 at a greatly reduced speed. 
The teeth of the gear wheel 16 do not 
engage the pinion 20 until the gear wheel 

25 has moved through a certain angle, which 
may conveniently be approximately 
ninety degrees as shown on the drawing, 
thus allowing the motor to accelerate to 
full speed and impart the " hammer 

30 blow " previously referred to. The 
pinion 20 is then rotated through a num- 
ber of revolutions by engagement with 
the toothed portion of the gear 16 and 
the valve partially opened. The inter- 

35 rupted gear 16 then disengages from the 
pinion 20 and for approximately half a 
revolution runs idle and this cycle is 
repeated until the valve is opened to the 
desired extent. For closing the valve 

40 the cycle of operations is similar but the 
motor is of course run in the opposite 
direction. 

This arrangement allows the motor to 
accelerate to full speed before conmienc- 

45 ing to open or close the valve, admits of 
the motor speeding up at intervals during 
its operation, and, after the motor is shut 
off, automatically allows for the <( drift " 
or continued running of the motor for 

50 a short time, thus preventing damage to 
the valve. The notched collar 21 and 
co-operating trigger 23 are provided to 
ensure that the pinion 20 turns through 
an exact distance and does not, through 

55 inertia, overrun itself. This is effected 
by arranging that the cam plate 17 shall 
withdraw the trigger 23 from the notch 
22 before the gear 16 engages the pinion 
20 and release it when or before the gear 

60 16 disengages from the pinion 20. 



Although "one constructional form has 
been illustrated by way of example the 
invention is in no way limited to this 
form but may be modified <as desired 
within the limits defined by the succeed- 65 
ing claims. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion and in .what manner the same is to 
be performed, we declare that what we * u 
claim is : — 

1. Apparatus for transmitting move- 
ment from an electric motor to a valve 
w herein provision is made for automatic- 
ally effecting the intermittent connection '5 
and disconnection of the motor and the 
valve during the travel of the latter, for 

the purpose set forth. 

2. Apparatus as claimed in Claim 1, 
comprising a gear train including an 80 
interrupted gear. 

3. Apparatus for transmitting move- 
ment from an electric motor to a valve 
for the purpose of controlling the latter, 
comprising an interrupted gear wheel °° 
adapted to be continuously rotated by the 
electric motor and a complete gear wheel 
adapted to engage said interrupted gear 
wheel and to be connected with the valve. 

4. Apparatus as claimed in Claini 1, 90 
2 or 3, provided with means for ensuring 
that the valve will be moved a predeter- 
mined distance each time it is connected 
with the motor. 

5. Apparatus as claimed in Claims 3 9 5 
and 4, wherein the means for ensuring 
that the valve will be moved a predeter- 
mined distance each time it is connected 
with the motor comprises a trigger or 
detent adapted to engage a notch or equi- 100 
valent in the complete gear wheel or in 
some part connected therewith and a cam 

or equivalent connected with the inter- 
rupted gear wheel adapted to move said 
trigger or detent out of engagement with 105 
said notch or equivalent. 

6. Apparatus for transmitting move- 
ment from an electric motor to a valve 
for the purpose of controlling the latter 
constructed substantially as described HO 
with reference to the accompanying 
drawings. 

Dated the 7th day of Itarch, 1923. 

R V. Le TALL, 
Chartered Patent Agent , 115 
2, Xorfolk Street, Strand, London. 
W.C., 

Agent for the Applicants, 
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